Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 07-157338 
(43)Date of publication of application : 20.06.1995 



(51)IntCL 



(21 Application number : 05-310360 



(22)Date of filing : 



10.12.1993 



C03C 25/02 
B23K 26/08 
G02B 6/10 



(71) Applicant : MATSUSHITA ELECTRIC WORKS 

LTD 

(72) Inventor : YOSHITANI KATSUMI 

KAJI NORIKIMI 
SHIMOMURA TSUTOMU 
NISHIMURA HIROMI 



(54) METHOD FOR COATING OPTICAL FIBER AND END FACE OF OPTICAL FIBER 

(57)Abstract: 

PURPOSE: To execute a coating treatment in a manner 
as to avoid exerting undue force on optical fibers by 
bundling and fixing plural pieces of the optical fibers on a 
part of a mask plate which is held fixed in a vacuum 
chamber and subjecting the respective end faces thereof 
to the antireflection coating treatment. 
CONSTITUTION: Plural pieces of the optical fibers are 
bundled and fixed to a part of the mask plate 21 in the 
vacuum chamber 20. The respective end faces 4c are 
then subjected to the antireflection coating treatment in 
the state of fixing the mask plate 21. The coating of the 
end faces in a manner as not to exert the undue force 
on the optical fibers is possible according to this coating 
method. Cracking or breaking of the optical fibers is 
surely prevented and there is no more energy loss even 
if a large-output laser for processing is transmitted. 
Further, the danger of heat generation and laser leakage 
is eliminated. In addition, there is no need for rotating 
the mask plate and, therefore, the structure is simplified 
and the highly reliable coating is executed at a low cost. 
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* NOTICES* 

Japan Patent Off ice is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical fiber characterized by giving acid-resisting coating to each end face, and 
changing where it bundled two or more to some mask boards in a vacuum chamber, and was 
fixed to it and a mask board is fixed. 

[Claim 2] The optical fiber characterized by giving acid-resisting coating to each end face, and 
changing where it was two or more optical fibers by which both ends were equipped with the 
sleeve from which a path differs, and the connector, the sleeve and the connector bundled two 
or more to some mask boards, and were fixed to it as it was arranged by turns, and a mask board 
is fixed. 

[Claim 3] Use one optical fiber as a movable side among two or more optical fibers, and other 
two optical fibers are used as a fixed side. The end section of a movable side optical fiber and 
both the end section of a fixed side optical fiber are made to counter. The optical fiber according 
to claim 1 or 2 which is constituted and changes so that the light which drove the movable side 
optical fiber and came out of the end section of a movable side optical fiber may be received by 
one side of both the end section of a fixed side optical fiber and it may change. 
[Claim 4] The coating method of the optical fiber end face characterized by giving acid-resisting 
coating to each end face where it bundled two or more optical fibers to some mask boards in a. 
vacuum chamber, it fixed to it and a mask board is fixed. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the coating method of the optical fiber used for 

example, for an Y AG laser finishing machine etc., and an optical fiber end face. 

[0002] 

[Description of the Prior Art] It was coating rotating a dome with a driving gear so that as many 
optics as possible may be fixed to the whole dome surface in a vacuum chamber and coating of 
thickness uniform in latus area as much as possible can be performed in order to increase the 
number which can be processed by once and to lower coating cost, in coating optics, such as a 
lens, conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when coating the end face of an optical 
fiber, although it is the very small portion of only an end face, portions of coat other than an end 
face are long, and, for this reason, it needs to bundle an optical fiber in the upper part of a dome. 
When it became especially the optical fiber of the diameter of macrostomia, the large bend radius 
had to be taken and the optical fiber was bulky. If a dome is rotated in this state, even if an 
optical fiber will be caught in a driving gear, and it will avoid a driving gear and it will arrange an 
optical fiber, the excessive force will be applied to an optical fiber by rotation of a dome. This 
sake, There was a possibility that it might generate heat from there loss (energy loss) not only 
comes out, but, or laser might leak if a crack goes into an optical fiber near the root of a 
connector or a sleeve, or there is a possibility of breaking the worst, it remains as it is and the 
high power laser for processing is transmitted. 

[0004] If it was in the optical fiber drive relay which drives an optical fiber by the force from 
outside especially, since the change of an optical fiber was repeated and was performed, when 
bending stress was applied to the optical fiber for a while and the crack had arisen in the optical 
fiber in this case, there was a possibility that it might progress and the crack might become 
larger and larger. The place which this invention was made in view of the above-mentioned 
conventional technical problem, and is made into the purpose It is in offering the coating method 
of the optical fiber which enabled it to perform coating processing as the force with an optical 
fiber impossible for was not applied, and an optical fiber end face, in case a mask board is fixed 
and coated with an optical fiber end face. The place made into the purpose of further others is 
to offer the optical fiber which enabled it to set an optical fiber with a connector and a sleeve to 
a mask board efficiently. The place made into the purpose of further others is to offer the optical 
fiber which enabled it to be fully equal also to the change of high frequency in the structure of 
driving an optical fiber by the force from the outside. 
[0005] 

[Means for Solving the Problem] The optical fiber which starts this invention in order to solve 
the above-mentioned conventional technical problem is characterized by giving acid-resisting 
coating 40 to each end-face 4c, and changing, where it bundled two or more to some mask 
boards 21 in the vacuum chamber 20, and was fixed to it and the mask board 21 is fixed. 
Moreover, the optical fiber concerning this invention is characterized by giving acid-resisting 
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coating 40 to each end-face 4c, and changing, where it was two or more optical fibers 4 by 
which both ends were equipped with sleeve 4a from which a path differs, and the connector 25, 
sleeve 4a and the connector 25 bundled two or more to some mask boards 21, and were fixed to 
it, as it was arranged by turns, and the mask board 21 is fixed. 

[0006] One optical fiber 4 is used as a movable side among two or more above-mentioned 
optical fibers here. Use other two optical fibers 1 and 2 as a fixed side, and the end section of 
the movable side optical fiber 4 and both the end section of the fixed side optical fibers 1 and 2 
are made to counter. It may be constituted so that the light which drove the movable side 
optical fiber 4 and came out of the end section of the movable side optical fiber 4 may be 
received by one side of both the end section of the fixed side optical fibers 1 and 2 and it may 
change. 

[0007] Furthermore, the coating method of the optical fiber end face concerning this invention is 
characterized by giving acid-resisting coating 40 to each end-face 4c, where it bundled two or 
more optical fibers 4 to some mask boards 21 in the vacuum chamber 20, it fixed to it and the 
mask board 21 is fixed. 
[0008] 

[Function] According to this invention, bundle two or more optical fibers 4 to some mask boards 
21 in the vacuum chamber 20, and it fixes to it. It is made not to reduce the number of the shell 
which was made to give acid-resisting coating 40 to each end-face 4c of an optical fiber 4, 
without moving the mask board 21 f and the optical fiber 4 which can be processed at once as 
much as possible, in addition — and since end-face 4c can be coated as the force with an 
optical fiber 4 impossible for is not applied, it comes to be able to carry out the before-it- 
happens prevention of the generating of the crack of an optical fiber 4 etc. 
[0009] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. In 
this example, while being used for an YAG laser finishing machine etc. and giving acid-resisting 
coating 40 to end-face 4c, the optical fiber 4 of the diameter of macrostomia in which a 
connector 25 and Sleeves 4a and 4b are attached is illustrated. 

[0010] In drawing 1 , in the vacuum chamber 20 to which coating is performed, the dome-like 
mask board 21 is arranged in the state of fixation, and as two or more optical fibers 4 do not 
bend, they are arranged in the space of the upper part of the mask board 21 below at the 
permission bend radius. It bundles to some mask boards 21, and positioning fixation of these 
optical fibers 4 is carried out so that end-face 4c which should be coated may turn to the 
direction of a target 22. A target 22 is a material to coat and two or more films are 
simultaneously generated by two or more end-face 4c by irradiating an electron from an electron 
gun 23 at a target 22. 

[0011] As the above-mentioned optical fiber 4 is shown in drawing 2 (a) and (b), it is covered 
with the non-light transmission resins 24, such as a Nylon, except for end-face 4c, and in both 
ends including the portion which exfoliated the covering, while the sleeves 4a and 4b formed in 
approximate circle tubed by the good metal of thermolysis nature are put by the caulking, 
respectively, optical polish of the end-face 4c is carried out with the sleeves 4a and 4b. 
Moreover, the end section of an optical fiber 4 is equipped with the connector 25 of a major 
diameter, and it connects with the connector 18 of the housing E which the edge of an optical 
fiber 4 mentions later through this connector 25. 

[0012] Carry out a deer, and bundle two or more optical fibers 4, and it fixes so that some mask 
boards 21 in the vacuum chamber 20 may be turned to in the direction of a target 22. The shell 
which was made to give acid-resisting coating 40 to each end-face 4c without moving the mask 
board 21, As the force with an optical fiber 4 impossible for is not applied, the coat of the acid- 
resisting coating 40 can be carried out to end-face 4c. Therefore, even if it is the case where 
prevented a crack s going into an optical fiber 4, or breaking, and it transmits the high power 
laser for processing even if, loss (energy loss) has the advantage that it is small and risk, such as 
generation of heat and leakage of laser, can be abolished. 

[0013] Moreover, as shown in drawing 3 at the time of coating, it may bundle so that the 
connector 25 of a major diameter and sleeve 4a (or 4b) of a minor diameter may be arranged by 
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turns, and you may fix to some mask boards 21. That is, since the path of a connector 25 is very 
large compared with the path of sleeve 4a, although the number of the optical fiber 4 which can 
be coated only with having put in order and equipped only with the connector 25 side at once 
decreases and efficiency falls If the narrow sleeve 4a (or 4b) side is alternately arranged a 
connector 25 side rather than the path of a connector 25 as mentioned above, the number of 
the optical fiber 4 which can be processed by once can be increased, and there is an advantage 
that efficient coating can be performed. 

[0014] Although the amount which can be coated at once is decided by the amount of the 
organic gas from the target 22 which is the organic substance, and the space of the optical fiber 
4 which occupies the inside of the vacuum chamber 20 here, the area of actually coated end- 
face 4c is very small. Although the area of the place where the thickness in the mask board 21 
becomes uniform becomes small when not rotating the mask board 21 like the conventional 
dome incidentally, since the area of actually coated end-face 4c is small in an emergency, it 
does not have thickness with a bird clapper unevenly by bundling two or more optical fibers 4. 
And it is not necessary to reduce the number of the optical fiber 4 which can be processed at 
once as much as possible, and cheap coating is attained by having bundled two or more optical 
fibers 4, and having fixed. Furthermore, even if it is the case where the optical fiber 4 which 
carried out in this way and was formed is used as an optical fiber of the diameter of 
macrostomia used for an YAG laser finishing machine etc., it is Zr02, for example. Si02 By 
controlling two thickness, reflection by 1064nm of the wavelength of an YAG laser can be 
suppressed how as much as possible. 

[0015] Next, while acid-resisting coating 40 is given to end-face 4c by the above-mentioned 
coating method, the example which used for the optical fiber drive relay of time-sharing 
equipment the optical fiber 4 of the diameter of macrostomia in which a connector 25 and 
Sleeves 4a and 4b are attached is explained below. This optical fiber drive relay consists of 
chambers D which held fixed block A which fixes the both ends of the fixed side optical fibers 1 
and 2 of a couple in parallel, the electromagnet equipment C which drives the movable object 5 
and movable block [ which switches the movable side optical fiber 4 to the fixed side optical 
fibers 1 and 2 ] B, and fixed block A, and the movable block B, as shown in drawing 4 and 
drawing 5 : 

[0016] Fixed block A is equipped with standing ways 3, and it is fixed with screws to standing 
ways 3 so that each sleeves 1a and 2a of the fixed side optical fibers 1 and 2 of a couple may 
become parallel through the fixed metallic ornaments 3a and 3b of a couple. The movable side 
optical fiber 4 ****s through band 5a, stops and makes it the movable object 5, and fixed 
support is carried out at the movable block B. while this movable object 5 has penetration slot 
5b and bearing-bar 5c which fixed in the both-sides wall of the chamber D which mentions both 
ends later is ****(ed) by the penetration slot 5b — abbreviation — cylindrical connection — 
pars intermedia 6a of a member 6 fixes — having — **** — connection — it can move now to 
a member 6 and one this connection — penetration support of the parallel displacement of the 
both ends 6b and 6c of a member 6 is enabled in two holes established in the both sides of 
Chamber D moreover, connection — in the both ends 6b and 6c of a member 6, the valves 30a 
and 30b contacted or opened are attached in the hole of a chamber, respectively 
[0017] the time of the end side of the movable side optical fiber 4 countering the end side of one 
fixed side optical fiber 1 here, as shown in drawing 6 — connection — when end section 6b of a 
member 6 contacts adjusting-screw 7a of the stopper base 7, it is positioned so that the end 
side of the movable side optical fiber 4 and the end side of the fixed side optical fiber 1 may 
separate very few intervals and it can counter that time — connection — valve 30b by the side 
of other end 6c of a member 6 — a bush 60 and connection — few crevices between members 
6 are closed moreover, the time of the end side of the movable side optical fiber 4 countering 
the end side of the fixed side optical fiber 2 of another side — - connection — when other end 6c 
of a member 6 contacts adjusting-screw 8a of the stopper base 8, it is positioned so that the 
end side of the movable side optical fiber 4 and the end side of the fixed side optical fiber 2 may 
separate very few intervals and it can counter that time — connection — valve 30a by the side 
of end section 6b of a member 6 — a bush 60 and connection — it is constituted so that few 
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crevices between members 6 may be closed 

[0018] on the other hand, the electromagnet equipment C shown in drawing 4 consists of the 
rotated type bistability form owner pole electromagnet 9, and the piece 1 1 of a drive, formed of 
flat-spring material so that it might have elasticity attaches it in the rotating armature 10 — 
having — further — end section 1 1a of this piece 11 of a drive — abbreviation — cylindrical 
connection — it connects to a member 6 — having — **** — the piece 11 of these drives, and 
connection — wear prevention coating for reducing wear into a contact portion 31 with a and — 
if electromagnet equipment C operates — the piece 11 of a drive — minding — connection — 
when the press drive of the member 6 is carried out and the movable object 5 of the movable 
block B carries out a parallel displacement, the parallel displacement also of the end section of 
the movable side optical fiber 4 fixed to the movable object 5 through sleeve 4a is carried out, 
and it is switched so that the laser beam which came out of the end section may receive by one 
side of the both ends of the fixed side optical fibers 1 and 2 of a couple Among drawing, 12 and 
13 are active-position detection equipment which has the contact in the electromagnet section, 
open and close a contact easily using the movement of an electromagnet 9, and detect the 
active position of the movable side optical fiber 4, and the malfunction of an electromagnet 9. 
[0019] Moreover, Chamber D consists of the pedestal 14 and covering device 15 which were 
formed of metallic materials, such as an aluminium alloy, it is formed in the abbreviation enclosed 
type which carried out opening of the ** on the other hand, standing ways 3 are attached in the 
internal end section, and, as for a pedestal 14, fixed block A draws and holds the fixed side 
optical fibers 1 and 2 of a couple — having — moreover — the abbreviation center section — 
connection — the movable block B which fixed to the member 6 draws the movable side optical 
fiber 4, and is held, the opening is covered, and a covering device 15 is inserted in Furthermore, 
Housing E consists of the case 16 formed in the abbreviation enclosed type, and the pedestal 14 
of Chamber D is being fixed in the center of the inside of a case 16. A connector 18 is arranged 
by this housing E. A connector 18 is formed in the hole established in the side attachment wall 
of the case 16 where it is located in the direction of each other end of the fixed side optical 
fibers 1 and 2 of a couple, and the movable side optical fiber 4 T respectively, and the connector 
25 of each optical fibers 1, 2, and 4 is connected with each connector 18. 
[0020] Although bending stress is added in changing by carrying out a deer and driving the 
movable side optical fiber 4 with electromagnet equipment C since the movable side optical fiber 
4 is bent by change operation at an opposite direction When the optical fiber 4 with the acid- 
resisting coating 40 formed by the aforementioned coating method is used By the initial state, 
there is not no crack initiation and a crack does not necessarily become larger and larger with 
time. Consequently, even if it uses it by high frequency, bending and a crease of an optical fiber 
4 stop arising, and there is an advantage that a few optical fiber drive relay of degradation by the 
repeat of change operation of an optical fiber 4 is obtained. 

[0021] By the way, if it is in the conventional optical fiber drive relay, although the optical fiber 
change section is contained in Chamber D and the dust from the outside etc. has stopped being 
able to enter easily the case where a relay is operated for a long time — connection — a 
member 6 and the contact portion 31 of the piece 11 of a drive — wearing out — the inside of 
Chamber D — entering — the end face of the movable side optical fiber 4 — Although there is a 
danger that an optical fiber end face will be damaged when it adheres to the end face of the 
fixed side optical fibers 1 and 2 and high-energy laser is transmitted as it is the piece 11 of a 
drive shown in drawin g 6 by this example, and connection, since it was made to give wear 
prevention coating for reducing wear into the contact portion 31 with a member 6 It becomes 
the structure which wear powder cannot generate easily, and adhesion of the wear powder to an 
end face can be prevented, therefore an injury can be prevented from happening to an end face 
at the time of laser transmission, and connection, even if wear powder is slightly generated from 
a member 6 and the contact portion 31 of the piece 11 of a drive the valves 30a and 30b 
contacted or opened in the hole of a chamber — connection, since it has attached in the both 
ends 6b and 6c of a member 6, respectively There is also no fear of slight wear powder 
permeating into a chamber from the hole of a chamber at the time of operation of a relay, 
adhesion of the wear powder to an optical fiber end face is prevented certainly, and the end- 
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face injury at the time of laser transmission can be prevented now as much as possible. 
[0022] 

[Effect of the Invention] As mentioned above, this invention bundles two or more optical fibers 
to some mask boards in a vacuum chamber, and fixes to it. Since acid-resisting coating is given 
to each end face where a mask board is fixed An end face can be coated as the force with an 
optical fiber impossible for is not applied. Even if it is the case where prevented certainly a 
crack's going into an optical fiber or breaking, and it transmits the high power laser for 
processing, loss (energy loss) is lost, and the risk of generation of heat or laser leakage can be 
abolished further. And since it is not necessary to rotate a mask board, structure is simplified 
and the effect that highly reliable coating is realizable by the low cost is done so. 
[0023] Moreover, this inventions are two or more optical fibers by which both ends were 
equipped with the sleeve from which a path differs, and the connector. As it is arranged by turns, 
a sleeve and a connector bundle two or more to some mask boards, and are fixed to it Since 
acid-resisting coating is given to each end face where a mask board is fixed, an optical fiber with 
a connector and a sleeve is efficiently set to some mask boards, and the effect that the number 
of the optical fiber which can be processed by once can be increased is done so. 
[0024] One optical fiber is used as a movable side among two or more above-mentioned optical 
fibers here, Use other two optical fibers as a fixed side, and the end section of a movable side 
optical fiber and both the end section of a fixed side optical fiber are made to counter. When it 
constitutes so that the light which drove the movable side optical fiber and came out of the end 
section of a movable side optical fiber may be received by one side of both the end section of a 
fixed side optical fiber and it may change, That is, when the optical fiber with acid-resisting 
coating formed by the above-mentioned method is used for the optical fiber drive relay driven by 
the force from outside Since an optical fiber can fully be equal also to change operation of high 
frequency, it can offer a few optical fiber drive relay of degradation of an optical fiber. 
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